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DETAILED ACTION 

Response to Arguments 

1 . This office action is in response to communication filed oh 2/28/07. Claims 8 and 
18 have been canceled. Claims 21 - 29 have been added. Claims 1 - 7, 9 - 17, and 21 - 
29 are pending on this application. 

2. Applicant's amendment overcomes the following objection/rejection: 
a. Rejection of claim 14 under 35 USC 112. 

3. Applicant's arguments with respect to claims 1-7, 8-17, and 19-2Q have been 
considered but are moot in view of the new ground(s) of rejection. 



Claim Objections 

4. Claim 22 objected to because of the following informalities: 

b. Re claim 22, "The system" lacks proper antecedent basis. 
Appropriate correction is required. 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 



The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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2. Claim 3 is rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Regarding claims 3 the phrase "for instance" renders the claim indefinite 
because it is unclear whether the limitation(s) following the phrase are part of the 
claimed invention. See MPEP § 2173.05(d). 



Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b). by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an International application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

4. Claims 1-7, 9-17, and 19-29 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Lindskog et al (US200601 15031). 

Re claim 1 , Lindskog discloses a method for avoiding inter-layer inter-symbol 
interference, comprising: 

using a diagonally layered multi-antenna transmission utilizing a number of 
multiple layers (a first layer corresponding to antenna 11 and a second layer 
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corresponding to antenna 12 in fig. 7), each layer including a different sequence of 
symbols (di(t) and -d2*(N-t) from antenna 11 and d2(t) and di*(N-t) from antenna 12 in 
fig. 7); 

dividing symbols of each layer into a first number of parts of layers, the number 
being a multiple of the number of layers (fig. 7, the layers corresponding to antennas 1 1 
and 12 are divided into a first and second block); 

associating the parts of layers to a second number of transmit antennas such 
that all antennas transmit an equal number of parts of each layer (110021 , fig. 7, each 
antenna transmitting two parts); 

inserting known symbols between the parts to each transmit antenna (1|0060, fig. 
7), a number of known symbols being at least as many as a number of symbol spaced 
channel taps minus one (1|0061, two training symbols per channel block and it is well 
known that there would be one channel tap per channel, 1j0063) seen by a receiver to 
avoid inter-layer inter-symbol interference. 

Re claim 2, Lindskog discloses a method according further comprising: inserting 
the number of known symbols (fig. 7, the at least nh known symbols) at the border (fig. 
7, the know symbols inserted in between the blocks) between the multiple 
subsequences of the different layers (fig. 7, the first and second blocks are interpreted 
as the subsequences) with at least as many as an expected channel mempry for a 
channel observed by a receiver (110061, two training symbols per channel block and it is 
well known that there would be one channel tap per channel, 110063. As disclosed in 
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applicant's specification, channel memory refers to the number of channel taps minus 
one). 

Re claim 3, Lindskog discloses a method according further comprising: inserting 
the known symbols at the borders between the different layers (fig. 7) and also using 
inserted known symbols also for purposes such as for instance channel estimation or 
similar purposes (TO61). 

Re claim 4, Lindskog discloses a method further comprising: letting the first 
number of multiple subsequences of the layers having an equal size (fig. 7). 

Re claim 5, Lindskog discloses a method further comprising: making the known 
symbols to constitute a training sequence (^0061). 

Re claim 6, Lindskog discloses a method wherein a system having a first and a 
second transmit antenna (fig. 7), and a burst structure containing a training sequence in 
the middle of a burst and with data fields to either side of the training sequence (fig. 7, 
the ri and r2 blocks being data fields and the two blocks combined to create one frame 
or burst), the method further comprises: transmitting a layer one in a left data field and a 
layer two in a right data field from the first antenna (fig. 7, di(t) is layer one and d2*(N-t) 
is layer two), while transmitting from the second antenna the layer two in the left data 
field and the layer one in the right data field (fig. 7, d2(t) is layer one and di*(N-t) is layer 
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two) and from each antenna separating tlie two layers by the known training sequence 
(fig. 7) to thereby avoid Inter-layer inter-symbol interference. 

Re claim 7, Lindskog discloses a method further comprising: adaptively changing 
a transmitter algorithm used between layering over one or several antennas depending 
on a modulation scheme (1|0023), and/or a code rate of an outer channel code. 

Re claim 9, Lindskog discloses a method further comprising: 

dividing a transmit antenna array into sub-sets of transmit antennas, each sub- 
set containing an arbitrary number of transmit antennas (110009, the system comprising 
for a first and second spaced antenna within one group); 

dividing the layers into sub-sets of layers, each sub-set of layers corresponding 
to a sub-set of transmit antennas (1|0023); 

diagonally layering the layers within a sub-set, while not permitting layering 
across different transmit antenna sub-sets (1T0064, 110070, it is well known in the art that 
in diagonally layered space-ttime architecture syrfibols are fed to antennas in turn). 

Re claim 10, the claim limitations as recited have been analyzed and addressed 
in the above rejections with respect to claim 9. Furthermore, Lindskog discloses setting 
up a transmit antenna arrangement constituting an even number of individual antennas, 
the transmit antenna array being divided into sub-sets of two individual antennas 
(110009, 1T0070, dividing the group of transmit antennas into 2 groups). 



Application/Control Number: 10/509,996 
Art Unit: 2611 



Page 7 



Re claim 11, the claim limitations as recited have been analyzed and addressed 
in the above rejections with respect to claim 1 . It would be inherent to have a system to 
perform the method as claimed. 

Re claim 12, the claim limitations as recited have been analyzed and addressed 
in the above rejections with respect to claim 2. 

Re claim 13, the claim limitations as recited have been analyzed and addressed 
in the above rejections with respect to claim 3. 

Re claim 14, the claim limitations as recited have been analyzed and addressed 
in the above rejections with respect to claim 4. 

Re claim 15, the claim limitations as recited have been analyzed and addressed 
in the above rejections with respect to claim 5. 

Re claim 16, the claim limitations as recited have been analyzed and addressed , 
in the above rejections with respect to claim 6. 

Re claim 17, the claim limitations as recited have been analyzed and addressed 
in the above rejections with respect to claim 7. 
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Re claim 19, the claim limitations as recited have been analyzed and addressed 
in the above rejections with respect to claim 9. 

Re claim 20, the claim limitations as recited have been analyzed and addressed 
in the above rejections with respect to claim 10. 

Re claim 21, LIndskog discloses a method wherein each sequence of symbols is 
divided by separating the symbols into the first number of multiple sub-sequences (fig. 
7, the symbols corresponding to antenna 1 1 separated in the first and second block) 
and Introducing the known symbols at the border between the multiple sub-sequences 
of the different layers (fig. 7). 

Re claim 22, the claim limitations as recited have been analyzed and addressed 
in the above rejections with respect to claim 10. 

Re claim 23, Lindskog discloses an apparatus for avoiding inter-layer inter- 
symbol interference, comprising: 

a diagonally-layered, multi-antenna transmitter including a number of multiple 
layers (a first layer corresponding to antenna 1 1 and a second layer corresponding to 
antenna 12 in fig. 7. ^0064, it is well known in the art that in diagonally layered space- 
time architecture symbols are fed to antennas in turn with a delay in between), each 
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layer including a different sequence of symbols (di(t) and -d2*(N-t) from antenna 1 1 and 
d2(t) and di*(N-t) from antenna 12 in fig. 7), 

wherein the different sequence of symbols corresponding to each layer is divided 
into a first number of rnultiple sub-sequences of layers, the first number of multiple sub- 
sequences of layers being a multiple of the number of multiple layers (fig. 7, the layers 
corresponding to antennas 1 1 and 12 are divided into a first and second block), 

electronic circuitry (although not explicitly disclosed, it would be inherent for an 
apparatus to have electronic circuitry) configured to: 

associate the multiple sub-sequences of layers to a second number of 
transmit antennas such that all antennas transmit an equal number of multiple sub- 
sequences of each layer (110021, fig. 7, each antenna transmitting two parts); 

inserting known symbols between the parts to each transmit antenna 
(110060, fig. 7), a number of kriown symbols being at least as many as a number of 
symbol spaced channel taps minus one (1|0061 , two training symbols per channel block 
and it is well known that there would be one channel tap per channel, 1j0063) seen by a 
receiver to avoid inter-layer inter-symbol interference. 

Re claim 24, the claim limitations as recited have been analyzed and addressed 
in the above rejections with respect to claim 2. It would be inherent to have electronic 
circuitry within the apparatus as claimed. 
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Re claim 25, the claim limitations as recited have been analyzed and addressed 
in the above rejections with respect to claim 3. 

Re claim 26, the claim limitations as recited have been analyzed and addressed 
in the above rejections with respect to claim 5. 

Re claim 27, the claim limitations as recited have been analyzed and addressed 
in the above rejections with respect to claim 6. 

Re claim 28, the claim limitations as recited have been analyzed and addressed 
in the above rejections with respect to claim 9. 

Re claim 29, the claim limitations as recited have been analyzed and addressed 
in the above rejections with respect to claim 21. 

Response to Remarks 

. Applicant argues that Lindskog does not disclose transmitting multiple different 
signals (Remarks page 12). 

Examiner respectfully disagrees. 

Lindskog discloses that a symbol stream d(t) is divided into two equal parts di(t) 
and d2(t) (110021). Although di(t) and d2(t) belong to the same signal, it is interpreted 
that each contain a different sequence of symbols since d(t) is divided in half. Lindskog 
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never discloses that di(t) and d2(t) are tlie same. Referring to fig. 7, tlie two different 
symbols di(t) and d2(t) are transmitted on antennas 11 and 12 respectively. Therefore it 
is interpreted that Lindskog transmit multiple different signals di(t) and d2(t). 
Furthermore, antennas 11 and 12 also transmit time-reversed versions of di(t) and dzii). 
And although they are associated with their respective symbols, they are Interpreted to 
be different. 

Applicant argues, with reference to claim 1 , that Lindskog fails to disclose each 
layer including a different sequence of symbols and that "the different sequence of 
symbols of each layer is divided into a first number of multiple sub-sequences of layers, 
the first number of multiple sub-sequences of layers being a multiple of the number of 
multiple layers" (Remarks page 13). 

Examiner respectfully disagrees. 

Referring to figure 7, it Is interpreted that a first layer corresponds to antenna 1 1 
and a second layer corresponds to antenna 12. As previously stated above, di(t) and 
d2(t) contain different symbols and di*(N-t) and -d2*(N-t) also contain different symbols. 
Therefore it is interpreted that the two layers contain different sequences of symbols. 
Also, it is interpreted that the layer corresponding to antenna 1 is divided into a first 
block and second block in fig. 7, with the two blocks being different sub-sequences of 
the layer. Since there are two layers, one corresponding to each antenna, and the first 
layer is divided into two blocks or sub-sequences, the first number of multiple sub- 
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sequences of the layers is considered to be a multiple of the number of multiple layers; 
Two being a multiple of two. 

Applicant argues that Lindskog's object is to double the diversity while 
maintaining the same transmission capacity and applicants invention almost doubles 
the transmission capacity without the risk of inter-layer ISI (Remarks page 13). 

Although applicant never claims almost doubling transmission capacity, it is 
noted that Lindskog does disclose combining time-reversal space time block coding, 
was can handle ISI, with transmit delay diversity (1|0064). Furthermore Lindskog 
discloses that doubling the diversity, the range of the system can be increased or the 
capacity can be further increased (1|0065). This increase in capacity is interpreted to be 
almost double, as argued by applicant. 

Applicant argues, with reference to claims 2-6 and 12-16, that the words channel 
"channel memory" are not mentioned in Li. 

The previous rejection of claim 2-6 and 12-16 under 35 USC 103 have been 
withdrawn. However in light of the new rejection, the claims are deemed anticipated by 
Lindskog. As disclosed in applicant's specification, channel memory refers to the 
number of channel taps minus one. Channel taps are an inherent feature of transmit 
diversity systems. 
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Conclusion 

5. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly. THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a), Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leon-Viet Q. Nguyen whose telephone number is 571- 
270-1185. The examiner can normally be reached oh monday-friday, alternate friday 
off, 7:30AM-5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David C. Payne can be reached on 571-272-3024. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more Infonnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Leon-Viet Nguyen/ 




